Data collected on 765litters produced from 261 does and 69 sires of New Zealand White for five consecutive years. The data of doe traits (DBW = doe body weight, DPE = doe production efficiency), litter traits (LSB = litter size at birth, LSW = litter size at weaning, LW1, LW2, LW3 and LW4 = litter weight at 1 st , 2 nd , 3 rd week and 4 th week of age respectively, litter gain traits (LG1= litter gain from birth to 1 st week, LG2= litter gain from birth to 2 nd week, LG3= litter gain from birth to 3 rd week, LG4= litter gain from birth till to 4 th week of age resp.) and lactation traits (MY1, MY2, MY3 and MY4) = milk yield during the 1 st , 2 nd , 3 rd and 4 th week respectively, milk conversion ratio (MCR1, MCR2, MCR3 and MCR4 = milk conversion ratio from kindling till 1 st , 2 nd , 3 rd and 4 th week respectively (g litter gain per g of milk suckled during 1 st , 2 nd , 3 rd and 4 th weeks respectively of lactation).Heritability for doe traits were low (0.05 for DBW and 0.08 for DPE);h 2 were low ranged from 0.01 to 0.06 for litter size (LSB and LSW); from 0.0 7 to 0.20 for litter weights.
moderate and high for litter sizes and litter weights traits and ranged from 0.22 to 0.94. The same trend between litter traits and litter gains except between resp. The values of rank correlation of lactation traits were negative, positive, moderate or high and characterized by highly significant. Generally the values of genetic trend were varied and increased by increasing years for all traits under studies; the higher values were for LSW, LW4, LG4, MY1, MY2 and MRC4. Conclusively, although the heritability of doe, litter and lactation were low or\and moderate, it appear to be within the range of values notified in the literature; and suggest that genetic selection must be done considering a higher number of related animals and more accurate statistical methods of selection for doe, litter and lactation in rabbits. So genetic evaluation and continuous selection for economic traits is very useful to increase its productive and reproductive performance. This will help the rabbit's producers' to increase their production and profits. Key words: Rabbits, heritability, repeatability, transmitting ability, rank correlation and genetic trend, Doe and litter traits are the most important characters for prolificacy of the rabbit doe and survival rate of litters during suckling period. Early litter growth and mortality rate in rabbits depend in part on the intrinsic ability of the doe to provide adequate milking ability with better maternal environment (El-Maghawry et al., 1993; El-Sayiad, 1994; Khalil, 1994; Nasr, 1994 and Khalil et al., 2004; Youssef et al., 2008 and Iraqi, 2008) . So the milk yield of the doe is the major pronounced postnatal maternal component influencing pre-weaning litter growth in terms of litter size and litter weight (Nasr 1994 and El-Raffa et al., 1997) . Development and evaluation of sound breeding programs depend upon accurate knowledge of both environmental and genetic parameters (El-Raffa, 2005) . Khalil et al.(1987) concluded that the potential for genetic improvement is largely depended on the heritability of the trait measured and its relationship with other traits of economic importance. El-Amin et al., 2011 , reported that heritability, which is a function of variance components, provides information about the genetic nature of a trait and is needed for genetic evaluation and selection strategies. Estimates of heritability and repeatability for doe, litter and lactation traits were mostly low and have a broad range among reports, as reviewed by Khalil et al.,(1986) . It could be improved by selection and/or culling strategies (Afifi et al., 1989; Lukefahr and Hamilton, 1997) . A breeding gain in a rabbit flock depends on the breeding value (BV) of the selected individuals. The breeding value of an individual concerns the genetic merit that an individual transmit to its offspring (Chapman, 1985) .The accuracy of the individuals breeding value estimation becomes more precise together with extending the information not only by their own performance test, but also of both the full and half sibs as well as of the ancestors (Wezyk and Szwaczkowski, 1993) .
Therefore, the main objective of this study was, to evaluate genetically doe, litter and lactation traits in New Zealand White rabbits through prediction of the transmitting ability of individuals using single trait animal models, obtaining the genetic trend, and determination of rank correlations among the studied traits.
MATERIALS AND METHODS

Animals and data:
Data collected on 765 litters produced from 261 does and 69 sires for five consecutive years, was carried out at the Rabbitry of Faculty of Agriculture at Moshtohor, Benha University, on New Zealand White (NZW) rabbit breed. The data of doe traits (DBW = doe body weight, DPE = doe production efficiency computed as litter weaning weight divided to doe body weight at parturition), litter traits (LSB = litter size at birth, LSW = litter size at weaning, litter weights (LW1, LW2, LW3 and LW4 = litter weight at 1 st , 2 nd , 3 rd week and 4 th week respectively) and gain traits(LG1= litter gain from birth to 1 st week, LG2= litter gain from birth to 2 nd week, LG3= litter gain from birth to 3 rd week, LG4= litter gain from birth to 4 th week resp.). Also lactation traits (MY1, MY2, MY3 and MY4) = milk yield during the 1 st , 2 nd , 3 rd and 4 th week respectively; and milk conversion ratio (MCR1, MCR2, MCR3 and MCR4 = milk conversion ratio from kindling till 1 st , 2 nd , 3 rd and 4 th week respectively computed as litter gain per g of milk suckled during 1 st , 2 nd , 3 rd and 4 th weeks respectively of lactation).Mating, according to the breeding plan, a buck was assigned at random for every 3-4 does for mating with a restriction of avoiding full sib, half sib and parent-offspring mating. Each buck was given the chance to produce all his litters from the its females all over the period of the study. Does were palpated 10 days later.
Therefore, the mating design produced several progeny for each successful sire-dam combination. Data were analyzed using repeatability single-trait animal model of doe, litter and lactation traits using MTDFREML programs of Boldman et al. (1995) . Variances obtained by REML method of VARCOMP procedure (SAS, 2003) were used as starting (guessed) values for the estimation of variance components. Analyses were done according to the general model: y = Xb + Z 1 a + Z 2 p + e. Where, y=Vector of observation, X= Incidence matrix of fixed effects; b = Vector of fixed effects including season (3 levels) and parity (5 levels); Z 1 and Z 2 = Incidence matrices corresponding to random effects of additive (a) and permanent environment (p e ,doe effect), respectively. Heritability were computed as additive direct (h 2 a = σ 2 a / σ 2 p ) where σ 2 a and σ 2 p are the variances due to effects of additive genetic and phenotypic, respectively, and Repeatability which R 2 = (σ 2 a +σ 2 pe ) / σ 2 p. Repeatability was expressed as the ratio of variances by summing additive genetic and permanent environmental to total phenotypic variance.
Rank correlation:
Spearman rank correlations among ranks of predicted transmitting ability estimates between the studied traits were computed by SAS program (SAS,2003) .
Genetic trend:
Genetic trends estimated as a regression coefficient of breeding values on year of birth, which present generation number using SAS program (SAS,2003) . Table 1 show the actual means, standard deviations, ranges in variation and coefficient of variability of doe, litter and lactation traits to characterize the New Zealand White rabbits. Means of the doe, litter traits are within the ranges which were observed by many researchers (Khalil et al., 1995; Afifi et al., 1998; El-Maghawry 1999; Khalil and Afifi 2000; Nofal et al., 2002; Hassan, 2005b; Ramadan 2005; Youssef et al., 2008; Iraqi, 2008; and Okoro et al., 2012) .These results may indicate good maternal ability and higher reproductive performance of doe. Coefficients of variability ranged from 9.15 to 41.14% for doe and litter traits. These trends are similar to that findings by (El-Maghawary, 1999; Hassan, 2005b; Ramadan 2005; Youssef et al.,2008 and Iraqi, 2008andOkoroet al., 2012 . This may be due to many effects such as genetic make-up of the does, non-genetic effects (yearseason, parity and management of the herd). In this study means of litter traits are higher than those reported by Fayeye and Ayorinde (2016) who Table 1 . Actual means, standard deviations (SD), coefficients of variation (CV %) and Min. and Max. ranges in variation for doe, litter and lactation traits in New Zealand White rabbits. +DBW = doe body weight, DPE= doe production efficiency, LSB= Litter size at birth, LSW = Litter size at weaning, LW1, LW2, LW3 and LW4 = Litter weight at 1 st ,2 nd , 3 rd week and 4 th week respectively. LG1= Litter gain from birth to 1 st week, LG2= Litter gain from birth to 2 nd week, LG3= Litter gain from birth to 3 rd week, LG4= Litter gain from birth to 4 th week, MY1, MY2, MY3 and MY4 = Milk yield during the 1 st , 2 nd , 3 rd and 4 th week respectively.MCR1, MCR2, MCR3 and MCR4 = Milk conversion ratio from kindling till 1 st , 2 nd , 3 rd and 4 th week respectively (g litter gain per g of milk suckled during 1 st , 2 nd , 3 rd and 4 th weeks respectively of lactation).
RESULTS AND DISCUSSION
Means:
found that mean litter size at birth, litter birth weights, litter size at weaning and litter weaning weights were 4.50±1.50, 198.00±68.00, 3.57±1.64 and1154.57±57.00, respectively. Means of milk yield and milk efficiency were increased gradually from the 1 st week up to the 3 rd week, and then decline in the 4 th week. These trends are similar to the findings which were observed by (El-Maghawary, 1999; Hassan, 2005a&b; Ramadan 2005; Youssef et al.,2008 and Iraqi, 2008) . This may be due to decrease in milk amount produced by the doe during late pregnancy as a result of suckling or dry ration consumed by the young (El-Maghawry et al., 1993) . Coefficients of variability for milk yield and milk efficiency through the intervals of lactation were high and varied from 36.09% to 107.02%.These estimates are in agreement with the results of (El-Maghawary, 1999; Hassan, 2005a&b; Ramadan 2005; Youssef et al., 2008 and Iraqi, 2008) . Table 2 showed estimates of heritability, permanent, residual effects, and repeatability (t) estimates for doe, litter and lactation traits in New Zealand White rabbits. Heritability for doe traits were low and 0.05 for DBW and 0.08 for DPE. In this respect Lukefahr and Hamilton (1997) found that h 2 was 0.07 for DPE and 0.53 for DBW when they used pooled data collected on purebreds of Californian and New Zealand White rabbits breeds. Iraqi (2008) found a very low heritability estimates for doe traits in NZW 0.001 for DBW and 0.09 for DPE. These low h 2 estimates may be due to higher permanent environmental effects (66%) on this trait. They added that estimate of h 2 for DPE indicated that this trait could be used as selection criteria to improve doe traits in NZW rabbit in their population.
Heritability:
Estimates of h 2 for litter traits were low or/and moderate and ranged from 0.01 to 0.06 for litter size traits, from 0.0 7 to 0.20 for litter weights and from 0.10 to 0.15 for litter gain traits. Small estimates of h 2 for these traits also may be due to higher non-additive genetic effects over additive effects for all doe and other litter traits. These results are within the ranges which were observed by many researchers (Baselga et al.,1992; Ferraz et al., 1992; Panella et al., 1992; Khalil, 1994; Ayyat et al., 1995; Lukefahr et al.,1996; Lukefahr and Hamilton; El-Maghawry, 1999; Baselga and Garcia; 2002; Nofal et al., 2002; Hassan, 2005b; Ramadan 2005; Youssef et al., 2008 and Saef et al., 2008) . El-deghadi (2005) reported that although low estimates of h 2 for litter traits and the relative importance of additive genetic effects which can use the crossbreeding schemes to improve these traits may be realized by crossbreeding. Okoro et al.(2012) found that estimates of sire heritability for litter weight at birth, at weaning, 21days, 42days and 56 dayswere 0.34±0.41, 0.79±0.632, 0.91±1.20 and 0.62±0.542 respectively. These estimates cleared arrange of moderate to high heritability and suggested that selection of this non-descript population of rabbits for litter weight at weaning , litter weight at 42 days and litter weight at 56 days could be efficient in improving these traits in the population. Hassan et al., (2015a) found that heritability of the considered doe traits were relatively low being 0.17, 0.04 and 0.11 for litter weights at birth; 21 days and weaning; resp., and they suggested that, it can be concluded that family or within family selection could be more effective and valuable than individual selection to improve these traits of APRI does of rabbits under the Egyptian North-Delta climatic conditions. Hassan et al., (2015b) found that heritability of the considered doe traits were relatively low being 0.14, 0.14 and 0.13 for litter gains (litter gain from birth up to 21 day, litter gain from birth up to weaning and litter gain from 21 day up to weaning) resp. Fayeye and Ayorinde, (2016) , found that heritability for litter size at birth, litter birth weight, litter size at weaning and litter weaning weight were 0.60±0.56, 0.96±0.42, 0.84±0.76and0.92±0.40, respectively and the estimates of heritability suggest strong contribution of additive genes in the expression of all the litter traits. Thus our estimates of h 2 are agree with the Egyptian researchers with the same conditions. Estimates of h 2 for milk yield were low or / and moderate and ranged 0.11, 0.15, 0.14 and 0.07 during 1 st , 2 nd , 3 rd and 4 th week respectively. Also Estimates of h 2 for milk efficiency during different weeks of lactation were low or moderate and ranged 0.08, 0.10, 0.16 and 0.07 that agree with Hassan, (2005b) reported that estimates of h 2 for milk yield were relatively very low.
Added that heritability estimates in BB rabbits were to some extent lower than those of NZW that ranged from 0.001 to 0.03031 and from 0.001 to 0.07298 in NZW and Baladi Black rabbits, respectively. Iraqi and Youssef (2006) reported that estimates of h 2 for milk production traits in NZW were low and ranged from 0.001 for total milk yield during 1 st week to 0.05 for total milk yield during 3 rd week. Iraqi, 2008 reported that estimates of h 2 for milk production traits were small 0.01 for litter milk efficiency from 1 to 21 day and ranged from 0.08 to 0.11 for milk coefficient and from 0.0 to 0.11 for milk yield traits and also milk coefficients during different intervals which were, generally, higher than the other milk production traits. Youssef et al.,(2008) reported that heritability estimates for milk production traits in NZW and Baladi Black rabbits were low and ranged from 0.01 to 0.12.Benjanin Gomez-Ramos et al., (2010) reported that the heritability of milk production was low and they suggested that genetic selection must be done considering a higher number of related animals and more accurate statistical methods of selection for improving milk yield in rabbits.
Permanent environmental effects:
Permanent environmental effects were moderate or high and ranged from 0.014 to 0.69 for doe trait. The estimates of P 2 were low and moderate, which ranging from 0.001 to 0.08 for litter traits and ranging 0.003 to 0.25 for milk traits, except for MRC4 which have the highest estimates (0.69). Similar results were observed by (Ahmed, 1997; El-Maghawry,1997; Lukefahr and Hamilton, 1997; Youssef et al., 2003; Youssefet al., 2008 and Iraqi, 2008) . There are many traits have higher effects of permanent than additive effects . Moura et al., (1991) suggested that in general, the small values P 2 may be attributed partially to the large temporary environmental variation (included sanitary and managerial conditions etc…), which could not be considered in statistical models, Lukefahr and Hamilton (1997) suggested that adding the permanent source of variation were important for doe body weight and also for litter weaning weight. Also, Iraqi, (2008) suggested that the permanent environmental effects should be considered when studying the doe, litter and milk production traits. Hassan et al., (2015a) found that permanent litter effect were low being 0.2, 0.002 and 0.008 for litter weight at birth, 21 days and weaning, resp. Also Hassan et al., (2015b) found that permanent considered doe traits were relatively low being 0.14, 0.14 and 0.13 for litter gains (litter gain from birth up to 21 day, litter gain from birth up to weaning and litter gain from 21 day up to weaning), respectively.
Error proportion e 2 :
Error proportionse 2 ranged from moderate to high that were 0.25 to 0.94 for all doe, litter and milk traits. Similar results were observed by (Youssef et al.,2003; Youssef et al., 2008 Iraqi, 2008 and Hassan et al., 2015a .
Repeatability:
Repeatability estimated for doe, litter and milk traits are presented in Table 2 . The highest repeatability estimates (0.74 and 0.76) were obtained for DBW and MCR4. R 2 estimates for other studied traits tended to be ranged from low to moderate in magnitude that ranging from 0.01 to 0.20 for litter traits and from 0.14 to 0.40 for milk traits. These trends are within the ranges of many researchers (Khalil, 1994; Lukefahr and Hamilton,1997; Iraqi and Youssef, 2006; Youssef et al., 2008 and Iraqi, 2008) . However Okoro et al., (2012) found that repeatability for litter weight at birth, at weaning i.e. 21day, 42day and 56day were0.034±0.243, -0.130±0.197, 0.003±0.236 and 0.008±0.238 respectively.
These estimates indicate the repeatability of these traits being very low, and suggested that the likelihood to repeat these records is low. Fayeye and Ayorinde, (2016) found that repeatability for litter size at birth, litter birth weight, litter size at weaning and litter weaning weight were low and ranged 0.23±0.13, 0.31±0.07, 0.23±0.04 and 0.31±0.21, respectively. Zaharaddeen and. Kabir (2018) reported that the high estimates of repeatability for traits of GL, LBW, LSW and LWW indicates certainty of repeating these traits in subsequent generation, however assessment of several parities before selecting parents for these studied traits is necessary for effectiveness since LSB and NSR showed moderate repeatability estimates from the same population. More so, the principal component analysis presents a more reliable approach in predicting desired characteristics compared to the use of original measured traits as predictors because of erroneous inferences from multicollinearity of interdependent explanatory variables. Thus, the components could be used as factor scores for predicting litter sizes and weights, and gestation lengths in domestic rabbits.
Transmitting abilities:
Animal transmitting ability, Minimum (Min.), Maximum (Max.), number and percentages of the higher 25% estimates for doe, litter and lactation traits are presented in Table 3 .The ranges of transmitting ability were 248.29 grams and 0.234grams for DBW, DPE, ranging from 0.297 bunnies to 880.54 grams for litter traits, ranging from 0.383grams to 416 grams for milk yield and ranging from 0.361 to 5.06 for milk conversion ratio during period studied. El-Raffa, (2000) found that transmitting ability estimates ranged from -0.32 to 0.36 for litter size at birth and from -0.24 to 0.24 for litter size at weaning. Hassan et al., (2015) found that transmitting ability estimates ranged from -0.32 to 0.36 for litter size at birth and from -0.24 to 0.24 for litter size at weaning.
These values for range of transmitting ability for litter size at birth were higher than this obtained in this study, and lower range of transmitting ability for litter size at weaning compared with the range presented in the current study. Hanaa et al.,(2014) reported that the ranges of transmitting ability for all animals estimated for weaning weight were 512 grams whereas, were 0.22 and 1.80 for litter size at birth and litter size at weaning and, these values are within range obtained in this study. They suggested that these variations can introduce the possibility of making the correct culling decision and selecting the best rabbits from those having positive estimates of transmitting ability for growth and/ or litter size traits. Hassan et al.,(2015) found that the ranges of the APRI does' transmitting ability were 0.67±0.19, 0.340±0.13 and0.10±0.12 g for litter gain from birth up to 21 days, litter gain from birth up to weaning and litter gain 21 days up to weaning. They added the ranges for the same previous traits were 0.47±0.22, 0.24±0.15 and0.07±0.14 g, as for APRI dams' data transmitting ability.
The percentages positive transmitting ability estimates were 48.41 and 47.52%fordoe traits, that ranging from 46.37 to 52.99 for litter traits and ranging from 33.63 to 46.50 for lactation traits. Our results are similar to the results founded by (Hanaa et al., 2014 and Hassan et al., 2015b) , and these results are high enough to allow for genetic improvement bearing in mind that about 25% will be selected as a parent for replacement each year season (Hanaa et al., 2014) .The ranges of transmitting abilities estimates for top 25% of animals were 121.28 and 0.117 for doe traits, ranging from 0.124 to Table 3 . Animal transmitting ability, minimum (Min.), maximum (Max.), number and percentages of the positive records (+) as well as the minimum and range of the higher 25% estimates for doe, litter and lactation traits in NZW rabbits. + Traits as defined in Table 1. 0.841 for litter traits so litter size at weaning (0.841) the best trait to use criteria for improving the reproduction performance, these results for the same trait are in agreement with Hanaa et al.,(2014) , ranging from 217.07 to 296.99 for milk yield during different weeks and ranging from 0.234 to 4.06 for milk conversion ratio during studied periods. These results may lead to a general conclusion that if a good selection plan will be adopted positive progress will achieved (Hanaa et al., 2014) . 
Rank correlations:
Rank correlations and their significance among transmitting ability estimates for doe, litter and lactation traits are presented in Table 4 . The rank correlation was negative, moderate and highly significant for DBW and DPE, were generally positive, moderate and high for litter sizes and litter weights traits and ranged from 0.22 to 0.94.
The same trend between litter traits and litter gains, except between LSB and LG2 and LSB and LG3 were 0.09 and -0.17 resp. Hanaa et al., (2014) found that the rank correlation of LSW and LSB were moderate and suggested that litter size at weaning seems to be the most consistent trait that could be used as a selection criterion for improving reproductive performance in rabbits. The rank correlation were negative, positive, moderate or high and highly significant for lactation traits except for MY2 & MRC1, MY3&MRC2 and MY4 & MRC3 which were low and not significant. From the previous results, the knowledge of these associations can be used in planning for more accurate selection programs taking into consideration the direction and size of the association between traits. Table 1 .
Traits: DBW LSW LWB LW2 LW3 LW4
LG2
LG3 LG4 
Doe traits:
Genetic trend:
Genetic trend estimates for doe, litter and lactation traits are presented in Figures 1, 2, 3, 4 and 5. The values of genetic trend were low, negative and positive for LSB, LSW and PDE in fig. 1 and the higher value was for LSW which increased with advanced of year. These results are in agreement with Hanaa et al., 2014 , who reported that genetic trend for LSW significantly increased with the advantage of generation number. These may reflect the improving of the performance of V Line does through increasing their mothering abilities, to take more care of their kits during the suckling period, year by year. In other Figures 2, 3, 4 and 5, generally the values of genetic trend were low and moderate, negative and positive which increased by increasing the generation order for LW1, LW2, LW3, LW4,DBW, LG1, LG2, LG3 LG4 and lactation traits respectively; the higher values for LW4, LG4, MY1, MY2 and MRC4.
From results, the negative trend could be due to improvement in environmental conditions such as nutrient composition of diet and management. Szendroe et al., (1998) . The changes in nutrient composition of the diet may have contributed to an improvement in breeding conditions during the formation of such breed. Ferraz et al., (1992) reported that average estimates of PBV were not regressed on year because the variation in changes from year to year might be due to some monitor effects such as changes in management or disease out breaks. Abou Khadiga et al., (2010) reported that the genetic trends were also estimated using mixed model methodology which were significant and comparable (34.2 and 32.5 g) for the selected trait (litter weaning weight) in APRI and V lines, respectively LG1
LG3
LG4 Genetic trend for littergains from birth to 1 st , 2 nd , 3 rd and 4 th weeks resp. and doe body weight.
LG4
LG1 and differences in genetic trends throughout the experiments could be attributed to different populations and surrounding conditions, also environmental changes in LWW largely reflected seasonal variations in production.
Year-season fluctuations were found in both lines. Generally, the dissimilarity among year-seasons in LWW could be attributed to the variation in climatic conditions.
CONCLUSION:
Although the heritability of doe, litter and lactation were low or\and moderate, it appear to be within the range of values notified in the literature; and suggest that genetic selection must be done considering a higher number of related animals and more accurate statistical methods of selection for doe, litter and lactation in rabbits. So genetic evaluation and continuous selection for economic traits is very useful to increase its productive and reproductive performance. This will help the rabbit's producers' to increase their production and profits 
